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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
equipped with a MOSFET and a capacitive element without 
excessively complicating manufacturing processes, increasing a 
manufacturing cost, and deteriorating the MOSFET and the 
capacitive element in electrical properties. 
SOLUTION: A gate insulating film is formed on the surface of a 
semiconductor substrate 1 00. A capacitive element where a first 
electrode layer, a dielectric layer, a second electrode layer, and a 
third electrode layer of metal or metal silicide are laminated in this 
sequence is formed in a certain region of the surface of the 
semiconductor substrate 1 00. The first and second electrode layer 
are formed of the same material. A gate electrode of laminated 
structure composed of a first gate layer deposited at the same 
time with the first electrode layer and second gate layer deposited 
at the same time with the third electrode layer is formed in a 
region of a gate insulating film. An interlayer insulating film is 
formed on the semiconductor substrate 100 so as to cover the 
capacitive element and the gate electrode, and a wiring is provided 
thereon. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A semi-conductor substrate and the gate dielectric film formed on the front face of said semi- 
conductor substrate, The 1 st electrode layer which is formed in some fields on the front face of said 
semi-conductor substrate, and consists of the 1 st ingredient, The capacitative element by which the 
laminating of the 3rd electrode layer which consists of a dielectric layer, the 2nd electrode layer which 
consists of said 1st ingredient and a metal, or metal silicide was carried out to this sequence, The gate 
electrode which is formed in some fields on said gate dielectric film, and has the laminated structure of 
the 1 st [ said ] electrode layer, the 1 st gate layer deposited on coincidence, and the 3rd [ said ] 
electrode layer and the 2nd gate layer deposited on coincidence, The interlayer insulation film formed on 
said semi-conductor substrate so that said capacitative element and a gate electrode might be covered, 
The semiconductor device which has the contact hole which penetrates said interlayer insulation film 
and uses a part of top face of said 3rd electrode layer as a base, and wiring which was formed on said 
interlayer insulation film and was electrically connected to said 3rd electrode layer through the inside of 
said contact hole. 

[Claim 2] In the manufacture approach of the semiconductor device containing the capacitative element 
by which the laminating of MOSFET formed on the front face of a semi-conductor substrate and a lower 
electrode, an insulator layer, and the up electrode was carried out to this sequence, and they were 
formed on said semi-conductor substrate The process which forms gate oxide on the front face of a 
semi-conductor substrate, and the process which forms the 1st conductive layer which consists of the 
1 st ingredient on said gate oxide, The process which forms a dielectric layer on said 1 st conductive 
layer, and the process which forms the 2nd conductive layer which consists of said 1st ingredient on 
said dielectric layer, So that said the 2nd conductive layer and said dielectric layer may be etched 
partially and the process which leaves said the 2nd conductive layer and said dielectric layer to the field 
corresponding to the lower electrode of said capacitative element, said 2nd conductive layer and a 
dielectric layer, and the 1 st conductive layer may be covered The process which forms the 3rd 
conductive layer which consists of a metal or metal silicide, The process which forms a wrap mask 
member for the field corresponding to the up electrode of said capacitative element, and the field 
corresponding to the gate electrode of said MOSFET on said 3rd conductive layer, While removing said 
3rd and 2nd conductive layers of the field which uses said mask member as an etching mask, and is not 
covered by said mask member by using said dielectric layer as an etching halt layer So that the process 
which removes said 1st conductive layer of the field which is not covered by said dielectric layer or the 
mask member, the process which removes said mask member, said 1 st left-behind conductive layer and 
a dielectric layer, the 2nd conductive layer, and the 3rd conductive layer may be covered The process 
which forms an interlayer insulation film on said semi-conductor substrate, and the process which forms 
the contact hole which said interlayer insulation film is penetrated [ contact hole ] and exposes said a 
part of 3rd electric conduction film, The process which forms wiring connected to said 3rd electric 
conduction film through the inside of said contact hole on said interlayer insulation film is included. The 
manufacture approach of the semiconductor device constituted by said dielectric layer said whose 
capacitative element was pinched between the lower electrode formed of said 1st conductive layer, the 
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up electrode formed of said 2nd and 3rd conductive layers, and this up electrode and a lower electrode. 
[Claim 3] In the manufacture approach of the semiconductor device containing the capacitative element 
by which the laminating of MOSFET formed on the front face of a semi-conductor substrate, a 
resistance element and a lower electrode, an insulator layer, and the up electrode was carried out to 
this sequence, and they were formed on said semi-conductor substrate The process which forms gate 
oxide on the front face of a semi-conductor substrate, and the process which forms the 1st conductive 
layer which consists of the 1st ingredient on said gate oxide, The process which forms a dielectric layer 
on said 1st conductive layer, and the process which forms the 2nd conductive layer which consists of 
said 1st ingredient on said dielectric layer, The process which etches partially said the 2nd conductive 
layer and said dielectric layer, and leaves said the 2nd conductive layer and said dielectric layer to the 
field corresponding to the lower electrode of said capacitative element, and the field corresponding to 
said resistance element, The process which forms the 3rd conductive layer which consists of a metal or 
metal silicide so that said 2nd conductive layer, a dielectric layer, and the 1st conductive layer may be 
covered, The process which forms a wrap mask member for the field corresponding to the up electrode 
of said capacitative element, and the field corresponding to the gate electrode of said MOSFET on said 
3rd conductive layer, While removing said 3rd and 2nd conductive layers of the field which uses said 
mask member as an etching mask, and is not covered by said mask member by using said dielectric layer 
as an etching halt layer So that the process which removes said 1 st conductive layer of the field which 
is not covered by said dielectric layer or the mask member, said 1 st left-behind conductive layer and a 
dielectric layer, the 2nd conductive layer, and the 3rd conductive layer may be covered The process 
which forms an interlayer insulation film on said semi-conductor substrate, and the process which forms 
the contact hole which said interlayer insulation film is penetrated [ contact hole ] and exposes said a 
part of 3rd electric conduction film, The process which forms wiring connected to said 3rd electric 
conduction film through the inside of said contact hole on said interlayer insulation film is included. The 
lower electrode with which said capacitative element is formed of said 1st conductive layer, the up 
electrode formed of said 2nd and 3rd conductive layers, And the manufacture approach of a 
semiconductor device that it is constituted by said dielectric layer pinched between this up electrode 
and the lower electrode, and said resistance element is constituted by said 1 st conductive layer. 



[Translation done.] 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which fitted the configuration 
of analog MOS IC equipment especially, and its manufacture approach about the semiconductor device 
containing a capacitor, and its manufacture approach. 
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[0002] 

[Description of the Prior Art] The analog integrated circuit device which formed passive elements, such 
as active elements, such as MOSFET (field-effect transistor of metal-oxide film-semi-conductor 
structure), and a capacitative element, and a resistance element, on the semi-conductor substrate, and 
formed the metal circuit pattern which connects these components is known. When manufacturing this 
kind of analog integrated circuit device conventionally, the following approach was taken as an approach 
of forming a capacitative element and a resistance element on a semi-conductor substrate. 
[0003] In case the gate electrode of formation approach of capacitative element> approach 1:MOSFET 
is formed, the lower electrode of a capacitative element is formed using the polish recon or the polycide 
(laminating of polish recon and metal silicide) used as an ingredient (henceforth gate material) of a gate 
electrode. Next, it is a wrap about a lower electrode with a dielectric film. On a dielectric film, the up 
electrode by a polish recon layer etc. is formed so that a lower electrode may be countered. 
[0004] Approach 2: It is the approach of using a semi-conductor substrate as a lower electrode. That is, 
after forming gate oxide or field oxide in a substrate front face, a gate material layer is deposited on an 
oxide film front face, selective etching is performed, and the up electrode of a capacitative element is 
formed in a gate electrode and coincidence. 

[0005] Approach 3: It is the approach of using the interlayer insulation film in a multilayer 
interconnection. That is, the lower electrode of a capacitative element is formed with a gate electrode, 
and a wrap interlayer insulation film is formed for those upper parts. The up electrode by the metal layer 
or gate material is formed so that it may counter with a lower electrode on both sides of an interlayer 
insulation film. Moreover, in manufacturing an integrated circuit device using a two-layer wiring process, 
a lower electrode is formed using a lower layer metal wiring layer, and it forms an up electrode using the 
upper metal wiring layer so that it may counter on both sides of an interlayer insulation film. 
[0006] The <formation approach of a resistance element> approach 4: In case the diffusion layer used 
as the source/drain of MOSFET is formed in a semi-conductor substrate front face, form the diffusion 
layer used as a resistance element. 

[0007] Approach 5: In the case of a CMOS integrated circuit device, use a well layer as resistance. 
[0008] Approach 6: Form a resistance element by carrying out patterning of the gate electrode layer. 
[0009] 

[Problem(s) to be Solved by the Invention] The above-mentioned approach has the following limit. 
[0010] Approach 1: Since the insulator layer of the suitable thickness which is needed for a capacitative 
element is grown up and an up electrode is further formed on it after forming a gate electrode, there are 
many routing counters which should be added for capacitative element formation, and a manufacturing 
cost becomes high. Moreover, the electrical characteristics of MOSFET will change with heat 
treatments performed with the operation like such additional processing from a desired property. 
[001 1] Approach 2: Since a lower electrode is a semi-conductor substrate, the potential of a lower 
electrode is fixed to the potential of a substrate. Therefore, it is applicable only to an application which 
connects one electrode of a capacitative element to a power source or a grounding conductor. The 
thickness of gate oxide or field oxide is thick, and when the electrostatic capacity made into the 
purpose is large, the occupancy area of a capacitative element will become large. 
[0012] Approach 3: When the thickness of an interlayer insulation film is not suitable, the occupancy 
area of a capacitative element will become large like the case where it is an approach 2. Moreover, since 
flattening processing is usually performed to an interlayer insulation film, thickness does not become 
homogeneity. Moreover, a design is not [ that it is easy to be influenced of parasitic capacitance ] easy 
unless it is cautious of wiring. 

[0013] Approaches 4 and 5: Since it is what uses a diffusion layer as a resistance element, the big 
parasitic capacitance by which it is placed between the joints of a diffusion layer and a semi-conductor 
substrate is added to a resistance element. For this reason, actuation of the circuit which uses a 
resistance element as a component receives the bad influence of parasitic capacitance. 



[0014] Approach 6: In today when the degree of integration of an integrated circuit device improved, in 
order to prevent increase of the gate resistance by compaction of gate length, a polycide is used as 
gate material in many cases. However, it is difficult to control the resistance of a polycide strictly. 
[0015] The purpose of this invention is offering the semiconductor device containing each [ these ] 
component, without [ without it causes complication of too much process, and increase of a 
manufacturing cost, and ] sacrificing the electrical characteristics of MOSFET, a capacitative element, 
and a resistance element. 
[0016] 

[Means for Solving the Problem] The gate dielectric film which was formed on the front face of a semi- 
conductor substrate and said semi-conductor substrate according to one viewpoint of this invention, 
The 1 st electrode layer which is formed in some fields on the front face of said semi-conductor 
substrate, and consists of the 1st ingredient, The capacitative element by which the laminating of the 
3rd electrode layer which consists of a dielectric layer, the 2nd electrode layer which consists of said 
1st ingredient and a metal, or metal silicide was carried out to this sequence, The gate electrode which 
is formed in some fields on said gate dielectric film, and has the laminated structure of the 1st [ said ] 
electrode layer, the 1 st gate layer deposited on coincidence, and the 3rd [ said ] electrode layer and the 
2nd gate layer deposited on coincidence, The interlayer insulation film formed on said semi-conductor 
substrate so that said capacitative element and a gate electrode might be covered, Said interlayer 
insulation film is penetrated and the semiconductor device which has the contact hole which uses a part 
of top face of said 3rd electrode layer as a base, and wiring which was formed on said interlayer 
insulation film and was electrically connected to said 3rd electrode layer through the inside of said 
contact hole is offered. 

[0017] In the manufacture approach of the semiconductor device containing the capacitative element by 
which according to other viewpoints of this invention the laminating of MOSFET formed on the front 
face of a semi-conductor substrate and a lower electrode, an insulator layer, and the up electrode was 
carried out to this sequence, and they were formed on said semi-conductor substrate The process 
which forms gate oxide on the front face of a semi-conductor substrate, and the process which forms 
the 1st conductive layer which consists of the 1st ingredient on said gate oxide, The process which 
forms a dielectric layer on said 1st conductive layer, and the process which forms the 2nd conductive 
layer which consists of said 1st ingredient on said dielectric layer, So that said the 2nd conductive layer 
and said dielectric layer may be etched partially and the process which leaves said the 2nd conductive 
layer and said dielectric layer to the field corresponding to the lower electrode of said capacitative 
element, said 2nd conductive layer and a dielectric layer, and the 1st conductive layer may be covered 
The process which forms the 3rd conductive layer which consists of a metal or metal silicide, The 
process which forms a wrap mask member for the field corresponding to the up electrode of said 
capacitative element, and the field corresponding to the gate electrode of said MOSFET on said 3rd 
conductive layer, While removing said 3rd and 2nd conductive layers of the field which uses said mask 
member as an etching mask, and is not covered by said mask member by using said dielectric layer as 
an etching halt layer So that the process which removes said 1 st conductive layer of the field which is 
not covered by said dielectric layer or the mask member, the process which removes said mask member, 
said 1 st left-behind conductive layer and a dielectric layer, the 2nd conductive layer, and the 3rd 
conductive layer may be covered The process which forms an interlayer insulation film on said semi- 
conductor substrate, and the process which forms the contact hole which said interlayer insulation film 
is penetrated [ contact hole ] and exposes said a part of 3rd electric conduction film, The process which 
forms wiring connected to said 3rd electric conduction film through the inside of said contact hole on 
said interlayer insulation film is included. The manufacture approach of the semiconductor device 
constituted by said dielectric layer said whose capacitative element was pinched between the lower 
electrode formed of said 1st conductive layer, the up electrode formed of said 2nd and 3rd conductive 
layers, and this up electrode and a lower electrode is offered. 
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[0018] MOSFET which was formed on the front face of a semi-conductor substrate according to the 
viewpoint of further others of this invention, In the manufacture approach of the semiconductor device 
containing the capacitative element by which the laminating of a resistance element and a lower 
electrode, an insulator layer, and the up electrode was carried out to this sequence, and they were 
formed on said semi-conductor substrate The process which forms gate oxide on the front face of a 
semi-conductor substrate, and the process which forms the 1st conductive layer which consists of the 

1 st ingredient on said gate oxide, The process which forms a dielectric layer on said 1 st conductive 
layer, and the process which forms the 2nd conductive layer which consists of said 1 st ingredient on 
said dielectric layer, The process which etches partially said the 2nd conductive layer and said dielectric 
layer, and leaves said the 2nd conductive layer and said dielectric layer to the field corresponding to the 
lower electrode of said capacitative element, and the field corresponding to said resistance element, The 
process which forms the 3rd conductive layer which consists of a metal or metal silicide so that said 
2nd conductive layer, a dielectric layer, and the 1 st conductive layer may be covered, The process 
which forms a wrap mask member for the field corresponding to the up electrode of said capacitative 
element, and the field corresponding to the gate electrode of said MOSFET on said 3rd conductive layer, 
While removing said 3rd and 2nd conductive layers of the field which uses said mask member as an 
etching mask, and is not covered by said mask member by using said dielectric layer as an etching halt 
layer So that the process which removes said 1 st conductive layer of the field which is not covered by 
said dielectric layer or the mask member, said 1st left-behind conductive layer and a dielectric layer, the 
2nd conductive layer, and the 3rd conductive layer may be covered The process which forms an 
interlayer insulation film on said semi-conductor substrate, and the process which forms the contact 
hole which said interlayer insulation film is penetrated [ contact hole ] and exposes said a part of 3rd 
electric conduction film, The process which forms wiring connected to said 3rd electric conduction film 
through the inside of said contact hole on said interlayer insulation film is included. The lower electrode 
with which said capacitative element is formed of said 1st conductive layer, the up electrode formed of 
said 2nd and 3rd conductive layers, And the manufacture approach of a semiconductor device that it is 
constituted by said dielectric layer pinched between this up electrode and the lower electrode, and said 
resistance element is constituted by said 1st conductive layer is offered. 

[0019] When etching the 3rd and 2nd conductive layers by using a mask member as an etching mask, 
the up electrode of a capacitative element, a lower electrode, and the gate electrode of MOSFET are 
formed in coincidence. At the time of etching of the 3rd and 2nd conductive layers, since a dielectric 
layer acts as an etching halt layer, self align of the lower electrode of a capacitative element is carried 
out to a dielectric layer, and patterning of it can be carried out. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained, referring to a 
drawing. 

[0021] Drawing 1 is a flow chart which shows the production process of the analog MOS IC equipment 
by this example. In addition, only the characteristic process in this example is shown in this flow chart, 
and the process which is common in the production process of usual MOS IC equipment is skipped. 
[0022] Drawing 2 is the top view showing the configuration of the analog MOS IC equipment produced 
by the process shown in drawing 1 . The capacitative element C formed on the semi-conductor 
substrate 100, a resistance element R, and the metal wiring M and MOSFET50 are illustrated by drawing 

2 . Drawing 3 - drawing 12 are drawings showing signs that sequential formation of each component 
shown in drawing 2 is carried out by operation of each processes 1a-1h shown in drawing 1 , and 
support the sectional view in alternate long and short dash line H' of drawing 2 . Hereafter, with 
reference to drawing 3 - drawing 12 , each production process by this example is explained. 

[0023] The semi-conductor substrate 100 which consists of silicon shown in drawing 3 is prepared. As 
shown in drawing 4 , the gate oxide 4 of predetermined thickness is formed on the front face of the 
semi-conductor substrate 100. Next, the mask film (not shown) which consists of SiN film etc. is formed 
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on gate oxide 4. The mask film bars formation of the oxide film to the front-face top of the semi- 
conductor substrate 1 00. The mask film is removed alternatively and it leaves the mask film to the field 
corresponding to the active region in which MOSFET etc. is formed. Elevated-temperature thermal 
oxidation processing is performed and thick field oxide 3 is formed in the field to which the mask film 
was removed. In the active region covered by the mask film, an oxide film was not formed but only thin 
gate oxide 4 will be formed. The mask film is removed after formation of field oxide 3. Drawing 5 shows 
this condition. 

[0024] As shown in drawing 6 , in polish recon deposition process 1a of drawing 1 , the polish recon 
layer 2 is deposited on all the fields on a substrate front face with chemical vapor deposition (CVD). For 
the material gas used for growth of the polish recon layer 2, the mixed gas of SiH4 (20%) and N2 (80%) 
and a flow rate are [ 30Pa and the substrate temperature of the pressure at the time of 200sccm(s) and 
growth ] 600 degrees C. If substrate temperature is made quite lower than the above-mentioned 
temperature, an amorphous silicon will grow instead of polish recon. In this case, if substrate 
temperature is heated to beyond the above-mentioned temperature, an amorphous silicon will crystallize 
and it will become polish recon. 

[0025] The polish recon layer 2 is made to diffuse impurities, such as Lynn, uniformly in impurity 
diffusion process 1b of drawing 1 , so that high impurity concentration may be set to abbreviation 
1020cm-3. Next, in dielectric film formation process 1c, as shown in drawing 7 , the dielectric film 1 
used as capacity film on the front face of the polish recon layer 2 is deposited on conformal ones. A 
dielectric film 1 may be constituted from a monolayer of silicon oxide, and is good also as the laminated 
structure of silicon oxide and a silicon nitride, or a laminated structure of the tantalum oxide film and 
silicon oxide. 

[0026] Moreover, it is good also as a three-tiered structure by which the dielectric film 1 was inserted 
into the silicon nitride between two-layer silicon oxide. A silicon oxidation nitride may be used instead of 
a silicon nitride. 

[0027] For example, silicon oxide is formed of the plasma excitation mold CVD using the mixed gas 
which contains tetraethyl orthochromatic silicate (TEOS) and ozone (03) as material gas, or CVD using 
the electron cyclotron-resonance (ECR) plasma. 

[0028] Moreover, it is good also as the FOSUFO silicate glass (PSG) film formed by plasma CVD in 
silicon oxide, or BOROFOSUFO silicate glass (BPSG) film, moreover, silicon oxide — thermal oxidation 
of the polish recon film — you may form — a spin-on glass (SOG) — you may form by law. The 
ingredient and thickness of a dielectric film are chosen so that the suitable electrostatic capacity C may 
be obtained on both sides of this dielectric film. 

[0029] In 1d of polish recon deposition processes shown in drawing 1 , polish recon layer 6a of a two- 
layer eye is deposited by CVD on a dielectric film 1. Deposition of polish recon layer 6a performs SiH4 
and N2 using the gas mixed at a rate of 2:8 under conditions with the pressure of 30Pa, a flow rate 
200sccm, and a substrate temperature of 600 degrees C. If substrate temperature is made quite lower 
than the above-mentioned temperature, an amorphous silicon will accumulate instead of polish recon. In 
this case, by heating a substrate beyond the above-mentioned temperature, an amorphous silicon can 
be crystallized and it can be made polish recon. 

[0030] Like the case of the lower layer polish recon layer 2, impurities, such as Lynn, are doped to 
polish recon layer 6a so that high impurity concentration may be set to abbreviation 1020cm-3. 
[0031] By heat-treating before 1d of polish recon deposition processes of the two-layer eye shown in 
drawing 1 , the dependability of the capacitative element C finally formed can be raised. By the 
eburnation of a dielectric film, since a physical property is improved, this is considered that a dielectric 
film is electric and because polish recon layer 6a stops being able to separate easily due to DEGASU 
from the dielectric film at the time of heat treatment before and behind deposition of polish recon layer 
6a, and stress change. Especially, the adhesion between polish recon layer 6a and a dielectric film 1 
becomes stronger. Re-diffusion of the impurity in the polish recon layer 2 can also be prevented. 
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[0032] In patterning process 1 e of drawing 1 , photoresists, such as a novolak system photoresist, are 
applied on the front face of polish recon layer 6a. A photoresist is exposed and removed alternatively 
and it leaves a photoresist pattern to the field which should form a capacitative element C and a 
resistance element R. As shown in drawing 8 , the left-behind photoresist pattern is used as an etching 
mask, and polish recon layer 6a and a dielectric film 1 are removed. Thus, polish recon layer 6a and a 
dielectric film 1 are removed alternatively, and it leaves these laminated structures to the field in which 
a capacitative element C and a resistance element R should be formed. 

[0033] Microwave plasma etching (frequency of 2.45GHz) or ECR plasma etching performs removal of 
polish recon layer 6a under the conditions of the number mTorr of pressures, using the mixed gas of CI2 
and 02, CF4 gas, or SF6 gas as etching gas. 

[0034] Surface treatment of the polish recon layer 2 which serves as a gate electrode of MOSFET 
behind is performed with etching of a dielectric film 1. Therefore, it is desirable to use the etching 
approach that a substrate can be maintained at clarification and the etch selectivity of a dielectric film 
to a polish recon layer becomes high. For example, when a dielectric film 1 is the laminated structure 
which has silicon oxide in a lower layer, dry etching removes the upper layer and the buffered fluoric 
acid (HF+NH4F+ (H20)) in which stable etching is possible removes lower layer silicon oxide. RF plasma 
etching may remove the upper layer under the conditions of pressure 160mTorr, using the mixed gas of 
CF4 and CHF3 as etching gas. At this time, RF power is set to about 700W, and a frequency is set to 
13.56MHz. 

[0035] As shown in drawing 8 , after etching polish recon layer 6a and a dielectric film 1 , the 
photoresists 5a and 5b on a capacitative element C and a resistance element R are removed. The left- 
behind dielectric film demarcates the lower layer electrode and resistance element of a capacitative 
element. 

[0036] In 1f of refractory metal silicide layer deposition processes of drawing 1 , as shown in drawing 9 , 
refractory metal silicide layer 6b, such as WSix, is deposited, and it is a wrap to conformal one about the 
polish recon layers 2 and 6a and a dielectric film 1 . 

[0037] The tungsten silicide (WSix) film is formed of sputtering or CVD. In forming by sputtering, it uses 
the magnetron sputtering system using Ar as sputtering gas, using WSix as a target. Moreover, 
deposition of the WSix film is performed under the conditions of the number mTorr of pressures. In 
forming by CVD, it uses tungsten hexa full ORAIDO (WF6) and a silane (SiH4) as material gas. and it is 
[0038]. 
[Formula 1] 

WSi2 film is deposited using the reaction of WF6+2SiH4 ->WSi2+6 HF+H2. 

[0039] Refractory metal silicide layer 6b is formed of MoSix, TiSix, TaSix, etc. Moreover, refractory 
metal silicide layer 6b may be formed with a metal instead of refractory metal silicide. In addition, metal 
silicide may also be included when it is only written as a "metal" in this specification. 
[0040] About 1 100-degree C heat treatment is performed before formation of an interlayer insulation 
film after deposition of a refractory metal silicide layer, and the electric resistance of the capacitative 
element electrode of refractory metal silicide and a polycide gate electrode is reduced. 
[0041] As shown in drawing 1 0 , 1g of patterning processes, such as a gate electrode of drawing 1 t is 
carried out. A photoresist is first applied on the front face of refractory metal silicide layer 6b. A 
photoresist is exposed and removed alternatively and it leaves a photoresist pattern to the field in which 
the gate electrode G of the up electrodes L2 and MOSFET50 of a capacitative element C is formed. 
[0042] In 1h of polycide etching processes of drawing 1 , the left-behind photoresist pattern is used as 
an etching mask, and the usual polycide etching is performed. A polycide electrode is etched using an 
available ECR plasma etching system from Sumitomo Metal Industries, Ltd. Etching gas is CI2+02 gas 
and each quantity of gas flow is 25sccm(s) and 1 1sccm(s). Moreover, it etches, for example under 
conditions with about 2 pressure mTorKs), RF power 40W, RF frequency of 1 3.56MHz, microwave power 
1400W, a microwave frequency [ of 2.45GHz ], and an electrode temperature of 15-20 degrees C. 
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[0043] Consequently, high-melting silicide layer 6b and polish recon layer 6a are etched alternatively, 
and the gate electrode G of the up electrodes L2 and MOSFET of a capacitative element C is formed in 
coincidence. Moreover, the polish recon layer 2 of the field which is not covered with a dielectric film 1 
is removed. In order that a dielectric film 1 may act as an etching halt layer, the lower electrode L1 of a 
resistance element R and a capacitative element C is formed in the field to which the dielectric film 1 is 
left behind in self align at coincidence. 

[0044] Although a dielectric film 1 acts as an etching halt layer, it is slightly etched by etching gas. In 
this case, the dielectric film 1 of the field in which the field and resistance element R by which the up 
electrode L2 is not arranged among capacitative element fields are formed is etched slightly. The 
dielectric film 1 of a capacitative element field has the thickness almost equal to a dielectric film and 
the flat-tapped front face on a resistance element R. 

[0045] The photoresist patterns 7a and 7b on a refractory metal silicide layer are removed after the 
etching process of a polycide and polish recon. As shown in drawing 10 , in the part corresponding to 
the gate electrode G, silicide layer 6b is formed on the polish recon layer 2, and a polycide electrode is 
formed as a whole. 

[0046] Subsequently, sequential execution of the same process as manufacture of usual MOS IC 
equipment is carried out. That is, processes, such as formation of the contact hole CN for the ion 
implantation for source and drain field 10 formation and thermal diffusion, formation of an interlayer 
insulation film 20, and electrode ejection, deposition of the metal wiring M, and patterning, are performed 
one by one. 

[0047] When producing MOSFET of low concentration drain (LDD) structure, as shown in drawing 1 1 , 
the sidewall spacer 8 is formed after polycide etching. The sidewall spacer 8 is formed using the 
deposition and reactive ion etching (RIE) of an insulator layer by CVD. The analog MOS IC equipment 
which finally has the cross-section structure shown in drawing 12 is completed. The integrated circuit 
device produced using the manufacture approach of this example has the gate electrode which has a 
polish recon layer almost equal to the thickness of the lower electrode of (1) capacitative element, and 
the lower electrode of the capacitative element which has a top face flat-tapped with the top face of 
the conductive part of (2) resistance elements. 

[0048] Although drawing 3 - drawing 1 2 showed one MOSFET as a typical example, drawing 13 shows n 
channel MOS FET50N and the CMOS configuration containing p channel MOS FET50P. In making it a 
CMOS configuration, before forming field oxide 3, it forms a well in an active region. For example, when a 
silicon substrate 100 is p mold, n mold well 1 1 is formed in the field which should form p channel MOS 
FET50P. N channel MOS FET50N and each gate electrode GN and GP of p channel MOS FET50P are 
formed in coincidence at the same process as the process to 1h of polycide etching processes shown in 
drawing 1 . 

[0049] n mold impurities, such as Lynn, are diffused in the source and 10Ns of drain fields of n channel 
MOS FET50N, and the source of p channel MOS FET50P and drain field 10P are made to diffuse p mold 
impurities, such as boron, in the thermal diffusion process for the source and drain field formation. In 
addition, in order to obtain a desired threshold electrical potential difference, after demarcating an 
active region in the process shown in drawing 5 , the impurity of predetermined concentration may be 
added to a channel field, after forming the polish recon layer 2 shown in drawing 6 , the suitable impurity 
for the field used as n channel MOS FET50N or the gate electrode of p channel MOS FET50P may be 
added, and the work function of a gate electrode may be changed. 

[0050] As mentioned above, since a capacitative element C f a resistance element R, and the gate 
electrodes GN and GP are formed of the same production process, the dynamic characteristics and the 
optimum design of a CMOS transistor are maintained. The high capacitative element C and high 
resistance element R of precision are easily producible at low cost and a short process. 
[0051] Drawing 14 is shown as the capacitor of Si/Si02 / Si structure, and a function of the bias 
voltage which impresses change of the electrostatic capacity of the capacitative element of Si/Si02 / 
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metal structure to inter-electrode. An axis of abscissa expresses direct-current bias voltage with Unit V, 
and an axis of ordinate expresses the capacity rate of change when being based on the electrostatic 
capacity at direct-current bias voltage 0 V:00 with Unit ppm. n mold impurity of high-impurity- 
concentration 2x1020cm-3 is added by both Si electrodes of two capacitative elements. In the case of 
the capacitative element of Si/Si02/metal structure, direct-current bias voltage when impressing a 
forward electrical potential difference to a metal electrode is made forward. 

[0052] Curves p and q show the count result of the capacity rate of change in the clock frequency of 
1MHz of the capacitative element of Si/Si02/metal structure, and the capacitative element of 
Si/Si02/Si structure, respectively. In addition, the count result is almost the same also considering 
clock frequency as 10kHz. 

[0053] If a forward electrical potential difference is impressed to a metal electrode in the case of the 
capacitative element of Si/Si02/metal structure, an accumulation layer will be formed near the 
interface by the side of SiO two-layer [ of Si layer ], and electrostatic capacity will increase. For this 
reason, if applied voltage is made to increase, as Curve p shows, capacity rate of change will also 
increase gradually and the electrostatic capacity of the capacitative element of metal / Si02/ metal 
structure will be approached. On the contrary, if a negative electrical potential difference is impressed 
to a metal electrode, a depletion layer will be formed near the interface by the side of SiO two-layer [ of 
Si layer ], and electrostatic capacity will decrease. For this reason, if applied voltage is decreased, 
capacity rate of change will increase to negative sense. 

[0054] If bias voltage is impressed in the case of the capacitative element of Si/Si02/Si structure, an 
accumulation layer will be formed in one Si electrode, and a depletion layer will be formed in Si electrode 
of another side. For this reason, as Curve q shows, compared with the capacitative element of 
Si/Si02/metal structure, the capacity rate of change to applied voltage becomes small. 
[0055] Thus, if there are few two electrodes of a capacitative element C, the electrical-potential- 
difference dependency of electrostatic capacity can be reduced by making it into polish recon near 
[ both ] the interface with a dielectric. In addition, it is desirable to make thickness of the polish recon 
near the interface with a dielectric thicker than the thickness in which a depletion layer is formed so 
that the above-mentioned consideration may show. 

[0056] Furthermore, a capacitative element C, a resistance element R, and the gate electrodes GN and 
GP are formed at the same process. For this reason, in dielectric film formation process 1c, that 
elevated-temperature heat treatment for the dielectric film formation which acts as an etching halt, 
layer may be performed does not only need to perform other elevated-temperature heat treatments. 
Since it is not necessary to perform elevated-temperature heat treatment of multiple times, degradation 
of the CMOS property by heat treatment can be reduced. Moreover, before performing the ion 
implantation for LDD structure formation, and the high-concentration ion implantation for the source / 
drain field formation, heat treatment for noted dielectric film formation is performed. For this reason, 
even if it performs comparatively hot heat treatment for the membraneous improvement of a dielectric 
film, extent of degradation of a CMOS property can be stopped low. 

[0057] When there is an etchback process (sidewall spacer formation) of the CVD film for forming LDD 
structure, the front face of the polish recon layer which acts as a resistance element is deleted slightly, 
and dispersion may arise in resistance. However, in the above-mentioned example, by choosing a 
dielectric film 1 appropriately, a dielectric film 1 can be utilized as an etching protective coat, and it 
becomes possible to form a highly precise resistance element easily. 

[0058] Since the dielectric film 1 used as an etching protective coat is sufficiently thin, even if it is not 
necessary to remove and leaves as some interlayer insulation films, trouble does not produce it in a 
semi-conductor production process. 

[0059] Furthermore, since the gate electrodes GN and GP have polycide structure/there is little fear of 
degradation of the CMOS property of the impurity at the time of the ion implantation which is easy to 
produce in the case of a polish recon monolayer depended for running, and it is unnecessary to change 
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manufacture conditions. 

[0060] Furthermore, since wiring by gate material also has polycide structure, low resistance can be 
maintained and the high-speed operation of a circuit becomes possible. 

[0061] It has the polycide structure where the gate electrode of MOSFET consists of a laminating of a 
polish recon layer and a refractory metal silicide layer. The polish recon layer which constitutes the 
lower layer part of polycide gate structure deposits on the lower electrode and coincidence of a 
capacitative element. The refractory metal silicide layer which constitutes a part for the management of 
polycide gate structure deposits on the part and coincidence of an up electrode of a capacitative 
element. For this reason, a capacitative element can be formed only by adding the process which forms 
the polish recon layer which constitutes the lower layer part of the up electrode of a capacitative 
element. 

[0062] Moreover, the deposition process of the polish recon layer used as the lower electrode of a 
capacitative element serves as deposition of the polish recon layer for resistance element formation. 
For this reason, the addition of the process for resistance element formation is avoidable. Moreover, 
since deposition of the dielectric film in a capacitative element and the dielectric film for the resistance 
element protection to coincidence are deposited on a resistance element, it is not necessary to add the 
new process for protective coat formation of a resistance element. 

[0063] Next, other examples of this invention are explained with reference to drawing 1 5 - drawing 18 . 
The production process from polish recon deposition process 2a of drawing 15 to dielectric film 
formation process 2c is the same as that of the process from polish recon deposition process 1a to 
dielectric film formation process 1c shown in drawing 1 . 

[0064] As shown in drawing 1 6 , in 2d of patterning processes of drawing 1 5 , dielectric films 1 other 
than the field which forms a capacitative element C and a resistance element R are removed after 
depositing a dielectric film 1 using a photolithography technique. 

[0065] As shown in drawing 1 7 , polish recon layer 6c is deposited so that the polish recon layer 2 and a 
dielectric film 1 may be covered. Polish recon layer 6c is deposited by the same approach as polish 
recon layer 6a of drawing 7 . Next, in 2f of refractory metal silicide layer deposition processes shown in 
drawing 1 5 , 6d of refractory metal silicide layers is deposited on polish recon layer 6c by the same 
approach as refractory metal silicide layer 6b shown in drawing 9 . 

[0066] Next, in 2g of patterning processes, such as a gate electrode shown in drawing 1 5 , a capacitative 
element C, a resistance element R, and the gate electrode G are formed by the approach explained by 
drawing 10 and drawing 1 1 , and the same approach. Furthermore, n channel MOS FET50N and p 
channel MOS FET50P are formed by the approach explained by drawing 12 and drawing 13 , and the 
same approach, a contact hole is opened and wiring is formed. 

[0067] The integrated circuit device produced using the manufacture approach of an example besides 
the above has the gate electrode which has a polish recon layer almost equal to the thickness of the 
sum total of the lower electrode of (1) capacitative element, and the polish recon layer of a two-layer 
eye, and the lower electrode of the capacitative element which has a top face flat-tapped with the top 
face of the conductive part of (2) resistance elements. 

[0068] Drawing 18 shows the capacitative element C, the resistance element R and n channel MOS 
FET50N, and the sectional view of p channel MOS FET50P which manufactured in other examples. Only 
the point that n channel MOS FET50N and the gate electrodes GN and GP of p channel MOS FET50P 
have the polish recon layers 2 and 6c and 6d [ of refractory metal silicide layers ] three-tiered structure 
is the same as that of what shows the structure of a capacitative element C and a resistance element R 
to drawing 1 3 unlike the gate electrodes GN and GP shown in drawing 1 3 . 

[0069] Although the gate electrodes GN and GP are three-tiered structures, since two-layer [ lower / 
both ] is polish recon layers, if it uses two-layer [ this ] as the same conductivity type, it will serve as 
the same structure as the gate electrodes GN and GP substantially shown in drawing 1 3 . Therefore, the 
same effectiveness as the example shown in drawing 3 - drawing 12 according to other examples shown 
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in drawing 15 - drawing 1 8 R> 8 can be acquired. 

[0070] Although the two above-mentioned examples explained the case where polish recon was used as 
the gate electrode of MOSFET, or an electrode of a capacitative element, an amorphous silicon may be 
used instead of polish recon. 

[0071] Although this invention was explained in accordance with the example above, this invention is not 
restricted to these. For example, probably, it will be obvious to this contractor for various modification, 
amelioration, combination, etc. to be possible. 
[0072] 

[Effect of the Invention] As explained above, according to this invention, the semiconductor device 
containing each [ these ] component can be manufactured simple, without [ without it causes 
complication of a production process and large increase of a manufacturing cost, and ] degrading sharply 
the electrical characteristics of MOSFET, a capacitative element, and a resistance element. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a flow chart for explaining the manufacture approach of the semiconductor device by 
the example of this invention. 

[Drawing 2] It is the top view showing the structure of the semiconductor device manufactured by the 
production process shown in drawing 1 . 

[Drawing 3] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 4] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 5] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 6] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 7] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 8] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 9] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 10] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 
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[Drawing 1 1] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 12] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 13] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 . 

[Drawing 14] It is the graph which shows the rate of change of the electrostatic capacity of a 
capacitative element as a function of the electrical potential difference by which inter-electrode [ of a 
capacitative element ] is impressed. 

[Drawing 1 5] It is a flow chart for explaining the manufacture approach of the semiconductor device by 
other examples of this invention. 

[Drawing 16] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 5 . 

[Drawing 17] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 5 . 

[Drawing 1 8] It is the sectional view of the substrate for explaining the production process of the 
semiconductor device shown in drawing 1 5 . 
[Description of Notations] 

1 [ — Gate oxide, 5a, 5b, 7a, 7b / — A photoresist, 6b 6d / — A refractory metal silicide layer 10 / — 
The source / drain field 11/ — n mold well, 50 / — MOSFET, 100 / — Semi-conductor substrate ] — 
A dielectric film, 2, 6a, 6c — A polish recon layer, 3 — Field oxide, 4 



[Translation done.] 



-14- 



(i9)b*b#!W (jp) 02) & ^fl 4*F H= 3fc # (a) (umnmm&mm^ 

#^2000-349166 
(P2000 -349166A) 
(43) &WB ¥fifcl2#12£ 15 0(2000.12. 15) 



aas»jia# f i f-v3-h*(##) 

HO 1L 27/06 1 0 2 A 

27/04 C 
P 

27/08 3 2 1 D 

3 2 IN 

SBtt* W »*S©»3 OL 11 H) M*£Hfc*S< 



(21)WK#ff 


4#H2000- 135507( P2000- 135507) 


(71) a® A 


000004075 




(62)#SI©«* 










(22)«1M0 


¥J« 8 3 ft 29 B (1996. 3. 29) 




^isams^mf"iR»rios 1 ^ 








(72)&SM? 






(31)flBtetfci3g#*f 


08/4 147 6 1 




uskfams^mfiRBrio* 1 # 




(32)«5feH 


7 3 £ 31 B (1995. 3. 31) 








(33)«5fctt33fiffl 


*H (US) 














#w«s©*«f tR»no# i # 






























#rajss*&Tfr*sRiirri<)# i n 


















(74)ft3X 


100091340 













(54) ^/^f&tstsimmim&xf^nsmijm 



(51)Inta. 7 
HOIL 21/8234 
27/06 
27/04 
21/822 
21/8238 



(57) mm) 

fiK^tlT^-So ¥«#*«t©3l®±©-g&©8i*£K. w, 

m £ nfcsifc*^ a nr ir > * . m 1 w% 2 ©« 
&SS2 ©y- FMt©si»«jfi*wr«y- h«i*«» 




<8 B§ 2000-3491 66 (P2000-349166A) 



(2) 

/ 

[#HF»#©«H] 

[■warn] ^*#as«t, 

MB¥*#*tttoaiiU©-«©1HtfK:#j*£*u s§i 

ffiEy-h»»R©±©— «©«*fc«&«3n. mess 
tern 3 4>«M&ni»ic*fxsttfcg 2 ©y- m<t© 

»«±K»j«snfciBiBiiewit, 

ttEJHII1ftMt£1tBU f&B»3©««i©±iii©- 

nr$3t2] **#**«z)asB±k:»riEsn3feMos 20 
#g«± t z. <DMm\zmm s nT»* $ n/c^*^^<& 

IMBy-h»ft*!©±fc. 
«»£ffi2s£T-5X8£:, 

ttE£ 1 ©8MM©±fc:««#Ji£»riW*X8£» 
lftEgl«#B©±fc. *HEJgl©*mfl»6&*fS2©i* 

SBs^-rsxet. 

yu ME*«*^©T«««ic#ifc"rs»WKMEis 

2©a*«BRtfll&SSt«#B£J8-rX8£. 
ttE£2©*«B, l£*#BRtfS!l©#*B£«3cfc 
o\Z. ^JS*fc«^JS^'Jii-f F*>&&*SS3©S«B 

MHB*3'©i»«)i©±fc. MBMFMHPOiaHtSfc** 
«f *<S«RtW(HEMOSFET©y— hMlC^JS^r 

fexV^yffitB'ti/T, MB^x^fWeafcnT 40 

Ir^bafllttOttGJB 3 Ktfjg 2 ©Jg*B£8fc*f -5 £ t 

^**©»BJS 1 ©#mB£B£iST£X8£, 
l»Ev*?aMf£l**-r*l8£:. 
S3nfciiftGMSl©igttB> §IS#B, SS2©3i»B, 

ttBumifiMitejtau me* 3 ©*««©-«&* 
taz h*-jws»riE-raxet, 



2 

TmffiJB3©3»«RKfiSttanfcB*s»iar*xgt 

WE^*^W Wffi»l©«*«lcJ:0»*Sn*T 
WCJB2R^JB3©3l«)llC«tO»J«Sn*Ji 

Bfttt* B K: «fc 0 Ms $ n* ¥^#Sfi©K£*i£o 
[»*JS3] ¥i#SSO«I±ICMSnfcMO s 
FET. JSttSfrf. S.tfT$«fe IfiftOt. ±*«Ctf 

saE*#tf ssxtc £ ©je#ic*B a ntMShfc* 

**^*^tf¥*#««©«ii*8feK:*ir»T, 

s9Ey— bMik$&<D±\Z. IB 1 ©«»#&&*» 1©* 

ftlBSf 1 Off i ©1 tiifti 5 IS t , 

MBSi«<*B©±lC. mess 1 ©»»*»&&:*« 2 ©# 

fiftBS 2 ©*tt B RtfttBStftttB *«»»tcxyf> 

yu iWB#««^©T««iic»«rs«WRmttE 
«#s^B-rxet, 

gftB£2©*«B, B5fS#B&tfMil©a|«B£«?cfc 

MEM§3©*«B©±fC. WEgBSfc^WiaWSK** 
«t5fi«Rt«(IEMO S F ET©y- 

fr>ft*MMK<!>ttB£ 3 RtJtfS 2 ©#mB£B£*T-5 1 1 

tr»*«©WEJ8 1 ©*«b xst, 

»*nfcWE»lo*t|, !si«#B. !S§2©3»liB. 

sxxfg3©jg«B£S5 £?\z, nfi¥m»mm±izm 

W«MtS»rirt-*X8t. 

WEBia«6i&IR&«jib. WEMS 3 ©»«H©-gp<£» 
mrEBfflif6i@yK©±fC, ItEa^^H^-^Sio. 

T»EJB3©#«gtte«tt*nfcB«*»ja-r*x'8t 

WB**8lHP*«, WEJK l ©**■»?«): D»*Sn*T 
SB*®. 1fflE*2;fttf*3©3IMtBfcJ:D»J*Sns±- 
g&«®; ft^±»*«£Ta«*fc©Wfc:i*t:nfcia 

mffin#m\z&K>mf&zn. weisrx^**, we«i 

©*«B lc <fc D #§J& £ n* ¥B#li«©«il:£Sc. 
[f89!©#iffl&l893] 
[0 0 0 1] 

[56W©JR-r*tt«»»3 **/t->***tf 
O sm8H9KSB©«if£(rab^¥«ffSB&^-C-©S 



#§§2000-349166 (P2000-349166A) 



(3) 

3 

[0 0 0 2] 

[«£*©&«] ¥##««±tr, MOSFET (&JR- 

[0003] <^mmj-om^m> <o 

: MO S F E T©y- htiSMtSISt. V 
<D±\Z. T&mU \zHfaT -5 «fc o \Zi£ U v U 3 >Jf ^Mc 

[0004] : ¥m#&m*T&nmtvTmm 

[0 0 0 5] ]?S3 : ^Bia^tC^lt^)ira^i»)l^f'J 

TB©&JSEiSU8&m>TTBB«ffi£JKJ£ 

[0 0 0 6] <«tt«^©»ltoW6> 
#}£4 : ¥S#SRS®lCMOSFET©V-7./FL' 

[0 0 0 7] #i£5 : CMO SmfclIIS&gB©«£K; 

[0 0 0 8] #*£6 :y-h«««s>t>-->^"r* 

[0 0 0 9] 40 
[58W*«»*bJ:5tTSg|S] ±E*ifett, TE©M 

[0 0 10] #8:1 : y-h«S*»ri6Ufc«, 

±0, MO S F E TO«gW#tt^IIO#tt^ 
[0011]M2: T««f#¥*M««-e**© 5" 



4 

*MHF-©i5*B«j&*:fc*<fc 
[0 0 13] #fe4Rtf5 :S£«e^e^*^iT2>t> 

(Dx-h^Tztb. m.mmt¥m#miRt<D&'&fflzft&t 
zi:2tf.mtii®mtf&tiim'¥-izmn2n2>. 

[0 0 14] : 3l«[§18S3£B©*«g©|6j-tb;t 

[0 0 15] #f893©B««, il«©Ig©*S$fHt;;&tf 
SSignx b©ii;*:£ia< *omosfet, 

[0 0 16] 

[l£^£fl?&-r£fcie>©^g] *56W<0-«jS»C«k5 
fcy-MMMIti. H»E#*#*«oaiii±o-»olR 

mzmmzntzmmm^iz. m&y-bimm<o±<D— 
»©*«ic»*sn.-: Hotsifi i ©*&ji&nitKttW3 
nfc» i ©y- kb, Rtf mess 3 ©*@b t ni» ic* 

st. «ree** : PRtfy-h««*«-5«i:5fc, we 

HtffB»3©fi|@B©±Si©-gI5^lSjiJfr 

53>^i? h*-;pt, ffiizmmmmWk<D±izMi&t< 

[0 0 17] *SSW©«!©«j£K«}:<&i. ¥«#:*«© 
Sffl±CMSnfcMOSFET, s^T^m®. 



# 632000-349166 (P2000-349166A) 



(4) 

5 

G $ 1 (Dttnfr S * 2 ©31*11 * Mt^Ig £ , 
3J€H> i§m&Ji;RtfMll©Sttli£S5<fc?»;:, 

EVT^gW^Xy^^VX^tU f(fEMS#Jl£ 
&lr»*«©IMBfc 3 RtfJB 2 ©#«JI 2rl^*-r 5 £ <h *> 

itejini&Mt&iiau mb* 3 ©**«©-»£« 

ffi^tli^y^^ h*-;^MT5igt, ME/IRS 

3 ©w«Kfc»i*snfcE«£#js-r *ie t £^<*-> 
WESMef-tf. Mm%ii<Dmmmiz£*)M!$.ztiz>T 
wnm. mmm2RzfWi3<Dmmm\z£K>Mf$.2nz>±. 

[0 0 18] *»WO$6K:ffiO«jSK:«J:*4:, *> 
S«C9Sffi±l'^fiK^tlfcMOS FET, Jgtrtat^ X 

ftat£#(frr*ig£, wey- h*fltf*©-tic. mi 

©#^£&3ff§l©#*«£^J&i~3X@i, MESH 

i©g«g©±£i§«#Ji£j&firr3xiii, wte^« 

j^-r^>x@t> a&e» 2 ©*«)■;& . 
ttmzjLy^yyh. mm^mm^(DT^mm\z^-r *» 
zmnRzt%i&&m% : ?\zMfo-rz>m®\zWi3zf£2<Dm 

m. mnwm^zf^i(omnm^mv^v\z, &m&tz 

WARS' U1M t**»6ft5JB3 0*«SIS»)*"r*xe 

wib^3 ©ag«ji©±K. wim®mm?<D±&nu 

IC»*t5i*Rt«tEMOS F ET©y- h«*fc*f 
X^gMJSrXy^^VX^iiU HftE&«#B£x».y 
«tt©ME*3&tf£ 2 ©B«B tifcfc. so 



6 

©ME*l©B«B*l$3ri"<&l84:» JS^nfciiuGfil 
1©J*«B* I2W#M, R^3 0*i 

T3Xg<h, ffi£BffllB&:DE&1C9U MEH 3 ©** 
R©— SSBtHSttSn:'** h'jfc-;H£B*fef*l8 

its^*, we***'?**. BfrfB^i»*«sic«fco 

»j3ESnST«*«, mjGff§2K;tf!f§3©»«JItC«J:*) 
»lSSn*±ffl««. RtfR±W««£T««S£©M 
fcR3mfcRER«#BK.fcD«RSft» fl&EffittR?- 

[0 0 19] VX^jMJexy^>y7X^tUT«3 
R^H2©#*B<&X<y5 1 >y-r^t^^, 

[0 0 2 0] 

[0 0 2 1] Bid *mmW\Zi:Z>Ti-uyMOSM 

©§g jgxs t *ffi-r 5 xg nx n 5 . 

[0 0 2 2] 0 m £^TX8lc<fc0feSSSnfc 

4. 0 2fctt, 1 0 0-Ll;U£j5fc£ tlfc^»^ 

^C, IMffR. #SE«MRtfMOSFET5 0^ 
0jj7*£ftT^5. 03~012ll 02tC^TS-^T^ 

BiCftSiii a~i h©^li|{a:«tOMi*P^;$n 

T(0<filTS:^-r0T?$.D. H 2 O-jfltSMftI - I * K 

[0 0 2 3] 0 3lC^$n-5->'Ja>^e.^4¥*#S 
SlOOSMtS. B4fcj*f •kSK:. ¥^#S«1 
0 0 0*ffi±tcm5£WJW£©y->&toK4 

y-h«<bK4©±lC, SiNR**6&S 

^^S*?W«c:^*L« MOSFETf^W^niffitt 

snfettiRtfe*. 7 w -)v vmim 3 ©»^, vt. 
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[0 0 2 4] m6\Z7p-?£o\Z. H10* , J , > I J3>* 

fi (CVD) t:J:D#U->U3>12&lftaTa. #'J 
^U3>B2 0ritftlCffiffl$n*S»^tt» S i H 4 
(2 0%) tN2 (8 0%) tCQjg^-^X. S1IJ2 0 
0 s c cm, fi£fill#©m^ti3 0 P a. S«i&«tt6 0 
OtT'^S. *1St&g£±f2t&gJ;0 ; fe;fc&t><g;<r<5 

t , #u*>'J3 >©ftfr o \z7^)vy 7^>U3 
fir*. -©*§£. s*fi*s:±Bii«BU*-cftiji!tr 

[0 0 2 5 ] B 1 ffl^MWtftlfi 1 b t*l»T, 
ttSftAUQ 1 0 20 c m-3{c&3 «fc 5 K, #'Jv"J3 >Jf 

R#j«ie 1 c fcfcHT, 07fC^r«fc5fc, #U5/U 

£3>7*-v*K*«r*. ltt. ->Un> 

mitm^mxm^.vxh^v. ^^p>mitmt'> 

[0 0 2 6] 8§«#lgl£, 21©y'j3>Sft 

Bg£> n lr v' U a >2ft;R«ttt£ nfc 3 Mfll jfi t VX fe <fc 
Vs. v 'J 3 >SEftttO«b 0 \Z -> U 3 >Kft8fcl«Sffi 
VsTfc«fcVs„ 

[0 0 2 7] -> U 3 >BMfcttttK»# X t bT 

fh^XfJWVy'jy-h (TEOS) tt7> 

(O3) ^#^ig^^X^fflVifc:7 p 5XV®@MCVD 
let 9, £7cWxi^ hn>W^D ha>*« (EC 
R) y5Xv*ffl^fcCVDlCJ:0»fj(Sn*. 

[0 0 2 8] 5/'j3>«fti*y5X7CVDT 

Msn§7*^7tv'Uy-h^7^ (psg) bis 

fc^n7^77*y'jy-W7X (BPSG) 

f&«fcl;:J:9J&£bT ! b«fcV*U Xtf>r>^7X (S 
OG) ffifcJ:0#J*bT 1 b < £V». mttltattH&IU*- 

[o 0 2 9 ] 0 1 K*r#u ->u 3 >*axg i d 

VsT, 1 ©±K CVD[;±0 2I|(D#iJ v 'J 

p >m 6 a sitar *. # u ^ u a >■ e .a ©*««, 

S iH4iN2^2 : 8©«£TS£U&;tf;**J8<^ JE 
A30Pa, gS*2 0 0 s c cm, X«iBg6 0 0"C© 

r * fc» * 'J 3/ U 3 >\Z^.t>r>X7^:)Vy 7X->'J3> 

aatar*. ^©*£, *«*±B»KK±K:iij*fcr* 

[0 0 3 0] T«©#'J yU3>i2©«^il^ii;, 
**BW««)W» 1 0 20 c m-3tc&5 J; 5 fc, # U -> 'J 3 



(5) 

>■ 6 a fc 'J >^©?F»E#l^ F-TT S. 

[0031] 0nc^r2gs©^'j-> | j3>iittis 

1 d©WKJI!Ufla*fT3iltt:J:0. l^WHWSn 

«, si*#i^©«a^kfCcfcD^*frM©*m«j, 

ttR*«afSn5fc6. S^'JyU3>i6a©*« 

*t>T# U >"J3>I6a *ii«*mfc < < fcSfc* fc# 
^LSna. #'Jy'j3>16aiiiMlt© 

«©.wa:*si»jtr * - 1 *>t#*. 

[0 0 3 2] 010/^-r>yigl e<C*5VsT, # 
'Jy'j3>16 aCSiil:;^"^*?* 
M9«>7*hl'i?;ih€ftfli?S. 7* h UyX h £8 

t^r<t5(C, SSnfc7* hl^-7X h/t*— >*xy 
f^VXi'iU ^Uy'Jn>I6 a tSlft&BI 1 £ 
^Sr-5. £©J;5l::l,T* , J-> l J:3>Jf 6 at» 

a n-s ^ £ mm tz «=> ©««« m £sr . 

[0 0 3 3] #'Jy'j3>I6a©li(l Xy^Xf 
#7,il/TC l2t02«t©jg^7, CF^X. £fc 
teSF6#7£fflVs, ffiTj&mTo r r ffl^frTTT-f 
i/Pt77XVl7f>y (Mt2. 45GHz) $ 
it E C R 7"7 XTI -y > ^ IC <fc D fx 5 . 

[0 0 3 4] it#ll©l7f>^:§oT, «KM 
OSFET©^-h«ffitfJ:*#iJ vU^>S2©«® 

%imi)mt>nz>. ^ot. &fiL&mmz&-Dz\ttfx 

30 frotfij y'j3>iWI)M#I©X7f>^ 

S*?lt ^iS < fc -5 <t 5 y J- > ^73J* Srffl Vs * c t 

ft#r.*»««jfiT**»^, ±B£h*7-fx->^>if 

k:«kt)l»*U TI©y'J3>tftI5^iyf> 
^nJtg^A*-y7r-H7^SI (HF + NH4F+ (H 2 
O) ) #fC<tDI**rs. ±««, iyf>miU 
TCF 4 iCHF3t©ig^^7.$:fflVs, JE?3l6 0mT 
o r r©^#TT?RF77Xvxy5 1 >^{c:«t0l*Sb 
Tfe^Vs. Z\(Dti, RF/^-^TOOW, ffl&^C 
40 £13. 5 6MHztt5. 

[0 0 3 5] 08t^r«totC, *'Jy'j3>I6at 

R©±©7* M/yX h 5 aStf 5 b 3S£ 

nrcmm^mifi^mm^ ©tb«® t est^^^asr 
-5. 

[0 0 3 6] 01©jggH;£&JS->'J-!M HSmttXSl 
flC*3VsT. 09tC^r<t5CWS i x 9©ffHk^JR 
^UU-f h*«6 b£lt*U, #U'>'J3>i2', 6aS 
1 £3>7*-t;kcS5o 

50 [0 0 3 7] ^>Wt>'>'JW H (WS i x ) IK 
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3. WS i x I©itaHEASmTo r rO*# 

TTff5. CVDIC«fcO»J*-r*«^twtt. mxMWM 
j57.tVT5>>V7.J->^*-V-7)V-*7'< F (WFg) 

tV7> (S i H 4 ) £ffl«r>. 

[0 0 3 8] 

WF6+ 2 S i H^WS i 2+ 6HF+H2 
©K^Srf'JfflLTWS i 2^^*W1" ; 2>. 

[0 0 3 9] U 1M F R 6 b tt, MoS i 

X, TiSi x . TaS i x m;:J:9^J&£n£. 
if5Stj£&JS->yiM FH6 b£»»j&£*S''J1M F© 

\z r&jRj £3lfeLfc*£, ^R^UtM F**>-Str« 

[0 0 4 0] SSBL&&JS~>D1M FJi©*««. RPOIfi 

aygo^sat#?ji 1 o o < c©£*#ui£fTi^ 
[0041] 0ioi:^t±'5(:, 0i©y-h«®* 

©a-^-x^isi g shirrs, mmizmm 

~> U 1M F H 6 b ©*E±K: 7*H/i?Xh*i 
iff C©±S51IL 2 iMO S F E T 5 0 oy- M 
T. 

[0 0 4 2] ilC^Uit-f Hl-vf>yiSl h(C*5 

X^iU SflrcitfU+M' FXy^^&fri. ^Uit 
-f Fttffite. ££&«Igt»^£ttfre>A#eJtg&EC 

X.y^>if137,\t. C 1 2+0 2 ^7«T*Dx ^tl^tl© 
^11^2 5 s c cmt 1 1 s c cmt$5. 
mX\tmtsm2mTo r r, RFt*40W> RFBiS 
JSC 13. 56MHz v 7-f?D|E/t7-1400W > V 
'f ? D&Jlttft 2 . 4 5 GHz, WBMmi 5~2 CC 

o^#Tti y ^ y if* ft o . 
[0043] S8&j£r>uiM FB6 bt#u 

>> 'J 3 >g 6 a j&t&fttt \Z X y ^ > if S n. C 
©±TOHL 2S^MOSFET©y-K«@G*^Bt 

o#'jy | j3>i2 o 1 y ^ 

[0 0 4 4] M*#HlteX<;/^>^f?lLJI£LTfPffl 

-r$*«, x>y^>^x^j:ot)-r^tcx^5 i >^^n 



(6) 

/<? 

[0 0 4 5] #U1M KR^Uy'J3>0Iyf>^ 
II©*, 'JIM FS±©7* hl/v7>h 

/t?->7a, 7 b€:l^*T-5. 01 OfC^-Tct^t, 

F*@rt^J&£n5<, 

[0 0 4 6] »#©MOSiMtlHlS&8«©Kji 

W>@*£1 0^J&©fc©©^:*>aA;&tf§&i£fSu M 
«12 0©M. *KttDUJU©fc«&©3>**F 
*-;i/CN©$M&. ^BiB*lM©*ifitt/i3'-x>^ 
©xgSrH&fr?. 
[0 0 4 7] ffi»SF W> (LDD) «jg©MOSF 

20 h'i7f>^ im f? y-8 &mf&~t 

•5. U-'f F^*— tJ"8«, CVDKJ: -5*68^1 
©it^tUTi'T-wy-f t>lyf>^ (R I E) 
V»T»J*-T<5. fti&SMK. 0 1 2 KjRTWffiUliftfcfrr 
*7^-D^MOS*a®KI6lt3&«refi!6-r*. *HJg0O© 
«it#te£m>Tfe«Ufcll&KlHl(&3«tt, (1) 
^©TSB*®©^ tStSftt^U ~> U 3 >Jf£W 
•TSy-httMt, (2) Sta^©^«ttgB»©±® 
t M— ©±H ^ ^*^©TSB«ffi t ^^-T -5 . 
[0 0 4 8] 0 3~01 2TI1 A^WfttfiliLTlt? 
30 ©MOSFET^lfc^. inanft^MOS 
FET 5 0Nipft^MOSFET5 0 P£"£tlC 

Mosl^t. CMOSMi:t5i^i;(l >w 
-)vv^itmz*w&r%m\zfe'&mmzvx.)v%:i&j& 

Mz.it. ->'J3>*&1 0 0tfpMT$>Z>m-&\Z 
it. p^-V^JUMOS FET 5 0 Ptr^-T-^^^JC 
nf"7i;H ISMtS. nft*^MOSFET5 

. 0 n i p f t * wo s f e t 5 0 p ©^ n?n©y- 

MIGN, GPtt, BllCjS-ftf'JiH' FXy^>^ 
181 h*Tr©lStl^-©Xg-e^{C^^n^>. 
40 [0 0 4 9] V-X&tf F l^-f >««»j«©fc»©«a£ 
IftlgKiSlAT, nft^MOSFET5 0N©V- 

pfY^MOSFET5 0P©V-xa»FW 
>fi«10P(Cl«, ^□>#©pS^fe ; ?:i£«C^1i- 

•>ij3>I2$Mi, nft^MO S F E T 5 ON 
t>L<Bpft^MOSFET5 0P©y'-hfIi; 
50 fc*«*icBSfc*H«.£**bTy-F**©tt*W 



f# §32000-349166 (P2000-349166A) 



Jl 

[0050] ±.mo£oi~^ ^»*^pc m.tnm^R> 

[0 0 5 1] 01411 Si/Si O2/S i «jg©4- 
Wtv^i. S i/S i O2/^«IiS0tI*f 
*^*cD^k £ ttffiH izWtat & n< 7 7> Mf£(D M$k £ 

S imm\~\Z£bl~^M%)mm2X l o20 C m-3©n^ 
^^ji^Ira^nTt^. Si/Si G^/kJUflii© 

[0 0 5 2] tt«lpS.lXqH fn^S i/Si02 

/&mmj&<D®mmi-Rzfs i/sio 2 /si Pit© 

©»f£ffl&& 1 mh z tcistt 3^M^fc;¥©fh 

[0053] s i/s i 02/&m&mo®mmTe>m 

^M«@tC]E*ffi^^iO-r-5t, S i ScDS i02 

oiz. mm^itrnhfexizmmv. &m/s io 2 /^ 

\zM.<Dmi£&$itia-f2>£. SiI©Si 02Sfi5©lf-S 

m.m\z^mtm^n. MS»«'>ts. 
mnmi£&m'pt<i*z>£®m.mtmtffk<Dfaz\zm 

[0054] s i/s i 02/s i mmo^mm^m 

mm*WfS.zn* #*©s i«®tc^2«*t^sn 

5„ Z\<Dtz&. fliqTSti^CS i/S i O2/& 

[0 0 5 5] Z\<D£o\Z. §lifC©2 7©HO'> 

5. ttZm&frZfrfrZ&vlZ. »§«#:<h(D^B 

j£&©# 'J v- 'J 3 ><DJ» $ Sr^SJia^EgS tlZBZ <fc 

[0 0 5 6] 3£tC, ^»m^C, Jgftifi^R* fttfy 
— MffiGN, GP^M-IgTMSn^. 
ft, g§m#B£J£J&Ig 1 c fc^^T, x.yr>#»±m 



(7) 

12 

»mM&L<Drz£><Dmmw$:fto. z.cotztb. mnibmcD 
mm&m<»tz&<Dit®mwiu<DmMmzMVTb, cm 
o s# &<D'£it<Dmm$: {£< un*. ^n^o 

[0 0 5 7] LDD$jg£J£j&T5fc&©CVDBl£>X 

wtfio-ffrizmzn. t&mmz&z-oztf 

[0058] ny^>y&m&£vxm^rzmnfrmi 
\*-tftm^tztb. ®3kTz&mizt£<. mv$mkWk<n-- 

g& t LTl LT =b¥^*Kitxe \z3mifi$L-r Z> Z. £ « 

[0 0 5 9] SSK, y-h«@GNS^GP*«#U-y- 

[0060] z<b\z. ^-hWcisKi&fctfu+M' k 

[00 6 1] MOSFET©y-hil^ 3j?U->'JrJ 
>g i ilSiS^S -> 'J *-f H « t S J'i ^> # U U- 

[0 0 6 2] sfe, ®mm^-<D~Fffin&£ts.z#v 

[0 0 6 3] $UZ. mi 5~01 8^#figbT, 
©ffi©H5S0iJt-r)l>TgiMT^. 015O!j?U-> l J3> 

0 1 (C^T* U -> U 3 >*ft«X@ 1 a 
Mf&T.m 1 c *T-<OlStH«-CS.§. 

[0 0 6 4] 01 6iZiTi~?J:?\Z. M**Kl S:*t« 

01 5<Drt?-=.>>/Xm2d\Z£;^T. 7* h U 

so fig-TS«i«^<0^««:Kl^l^*TS. 
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[0 0 6 5] 01 7K«-J\fc3K:, #'JJ"J3>I2R 

tfs§m#iR i -5 <t 5 fc# 'J -> 'J ^ >■ e c £it«T 
ti^«©^TJt«T?). bi 5 

JS^'JiM KS*«Xg2 ft*^T. #U ->U3>« 
6 c o±C, 0 9 fc*-rS»J&&«-> U 1M H« 6 b £ 
H*©2rftT» K»jflt*KS/UU-f HI 6 d tkimt 

[0066] %.iz, m 1 5 c^ry- hnm&e>rt*- 

->yxg2 gKiSt^X. 010. BllTttWUfc* 

««G£J£j*-f-5. 01 2Rtf01 3Tl&0Jlb 

fc*St^©]5STnft*;l'MOSFET5 0Ni 
pft^MOSFET50P*MU a>^i/h*: 

[oo6 7] ±mmo)mMM<Dmm^m^m^T^nv 
^m«iHiifsg»«. (i) ^mm¥<DTmmmt2mB 

n>H^#t-^.^-hm®t> (2) t&mmTomnte 
[o o 6 8 3 @i8H m<DmfaWT-mmi<tz®mm : T- 

C. ggt*^RS:^n^^^;HvIOSFET5 ONip 
ft^MOSFET 5 0 P0$f®0£^T. n^-V* 
MOSFET5 0Ntpft^l'MOSFET5 OP 
©y— FtgGNR^GPM'JyU3>I2i6 cS 
tfiSS[j&&JS~>UlM H16di©3lISl:^W 
5,6<Z>«-**0 1 3 »r^-ry- M1GN, G P i&ft 

D. §**^C;&tfSin*^R<D*i£te01 3lC*ft> 

[0 0 6 9] y-h*ffiGN. GPtt3»Ki6T?*S 

s^ra-^«si{c-rn«^K«i(c0 1 3 tc^-ry- h« 

1GN, GPtm-M&ttzZo ft^X, 015~01 
8 £5Ffte©HB6#JK<feoT%0 3~01 2Ka?9'£dK 

[0 0 7 0] ±fS 2 0©H«^T«MO S F E T©y— 

bmm&zwz&Mmi-vnM t tx# u -> u n 

[0 0 7 1] «±2**«fcraoT*fSWSK9!bfca«. 
[0 0 7 2] 
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ft<, AOMOSFET. $*^R^ffifit^©*a 
[0®©fgl|ifti&W] 

[01] *56W©|llfi«lt:«fc<5¥#^«oi|jfi*j* 

[02] 0iic^-r©jgigicctosjjt$n?>¥^ 
gB©«jg£^T¥®0x*s. 
[03] mi\z*-r¥m& : £w.<D&mj:&*WLW-rz> 

io fc#©3Sffi©8'T®0X&'5>. 

[04] H 1 C*t*f#Si©»6li*lllWt5 
fctf>©S&©»rffi0X;&5. 

[0 5] 0 i \z^-r¥m#$im<»&&xmzwtw-?z> 
[0 6] 01 ic*-r***s«©«isxgsttwr* 

fc*roSScD»T®0T*feS. 
[0 7] 0 1 KST*»M«6«©«jtXS*KWr* 

fcg>©atg©»rffi0x&3. 
[0 8] 01 tc*T#*#8B©i«£xg£ift9iTS 

20 fc&©*ffi©£r®0X&3. 

[0 9] 01 t^T¥i»#l£B©§3£Xg£l&l8T5 
' fe*cDS«CDWTffi0T**«.. 

[010] 01 tc*-r ¥*#tiB©Si£xg£i&9iT 

£fc#)©X«©#r®0T;fc-5. 

[011] 01 tc;*-r¥##8B©gjtxg£i&9§T 

5>fc«6©S«©»f®0T**?)„ 

[012] 0 1 fcj*-r¥*#&««>»i6lgSi»9J-r 
3fc&©S«©»T®0T&5<, 

[013] 01 tc^T¥*#gB©S3£Xg£lftiil§T 
30 3fc«6©S«©»rffi0X-&'5. 

[014] «cx?©iMi8i©£ft*&. 
<Dmm m \z wm $ «ee© m» t ux^-r y ? y x & 

[015] #fgi|iI©ft!S©f&(&WCcfc3¥##i£B©S3 

[016] 015 tc^-r¥#^se«SjSxg^ift^ 

-T5fc«>©»£©»rffl0X&3. 

[017] 015 iz^-r^mwmmommxm^mm 

-r-5fc&©*&©»rffl0X<fc3<, 

40 [0i8] 0i5 \z^-r^mwmm<D&mxm^mm 

T5fci6©X&©»r®0X&£. 

[&f*©g&9i] 

2, 6 a, 6c-^U->'J3>i, 3- 
7^-/PHttftK, 4-y-hg|{bl«. 5 a, 5 b, 7 
a, 7 b— :7*M^*K 6 b. 6 d ■••ittMj£&M>' 
•JU-f HJB. 10-V-VFH>®«. H-nl 
5iJl/, 5 0-MOSFET. 10 0-¥3&#S& 
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